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据不确定量的概率分布特性对参数进行概率统计。   
第四部分结合了统计矩概率损伤识别和可靠度分析方法。根据所得的结构响
应进行一阶泰勒展开，由该不确定性的概率分布特性和可靠度定义求得结构单元






















厦门大学硕士学位论文                                                   Abstract 
III 
Abstract 
Damage identification under uncertainties and reliability indicators play a 
significant role in structural safety assessment. Due to the influence of various 
uncertainty factors, leading to the observation data, the identification results are 
uncertain. Although many theories and methodologies about damage identification 
have been proposed and attached some degree of maturity now, the research about 
structure reliability evaluation is still in its infancy.  
Uncertainty of structural damage identification methods are divided into the 
following categories: 1) Damage identification based on the classical probability and 
statistics. However, Damage identification method based on probability is a numerical 
simulation example, which may have discrepancy with the actual structure on damage 
and noise simulation. 2) Damage identification based on Bayesian model updating. 
Mostly,the prediction error is modeled as a Gaussian white noise process,and this 
assumption in practice is not established,which may lead to the owe estimate of 
uncertainty. Therefore, it’s unable to solve the large-scale problems with lots of 
unknown parameters. 3) Damage identification based on stochastic finite element 
model updating.Stochastical finite element model updating method is also a 
computational complexity problem, namely each kind of covariance matrix has to be 
calculated by Monte Carlo simulation in many cases. 4) Damage identification based 
on statistical pattern recognition. At present, the damage identification method based 
on statistical pattern recognition demonstrates good application prospect, and the key 
question is to build a reasonable state matrix and sensitive damage index. But for actual 
engineering structures, effects on damage indexes can not be ignored such as  noise, 
measurement error and effects of environmental factors, etc. 
The same common structure reliability analysis methods are: 1) the Monte Carlo 
simulation; Probability is estimated by frequency primarily on the premise of random 
sampling number large enough, otherwise it can not meet the accuracy requirement. 
The larger sampling number, the more work. So the direct Monte Carlo simulation is 
only applied to the condition where structural reliability is not high. 2) A second order 
method; Not too much numerical calculation is required in this method.The obvious 
flaw is the coarser results because it can not consider the distribution scheme of random 
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high. 3) Higher order moment; the random variable distribution scheme is considered 
according to the mathematical statistics inference, but the distribution of the random 
variable scheme may not be strictly. 
In this paper, the main purpose is to rehabilitate the limitations of traditional 
probability damage identity and reliable analysis methods, detect the structural damage 
and analyze the reliability combining with statistical moment theory, the moment 
conception, reliable theoretical methods and Taylor Distribution. 
In the 2nd part, in order to eliminate the influence of noise existing in damage 
identification, the response statistical characteristics of the torque is introduced. 
Thereafter, the detection to probability damage intends to be strongly noise-resistant, 
and the effect of noise towards structural factor identification will be reduced. Vector 
of structural parameters of damage detection will be extent in 1st order according to 
Taylor’s Distribution. Then, the probability of damage can be worked out according to 
the uncertain Distribution’s features by which the damaged and non-damaged elemental 
information of probabilities can be found. 
In the 3nd part, in order to solve the issue where the observed number of 
responding moment must not be less than that of structural identified parametres, it 
comes up with the idea of time moment, which means the responding will be processed 
by partitioned statistic moment. This way is to enable the numbers of equations to be 
more than that of parameters waited to be identified while the observed number is less 
than that of unknown coefficients., and then to begin with damage probability 
identification. 
The 4th part is a combination of statistical moment probability damage 
identification and reliability analysis method. According to the structural response of 
the first-order Taylor expansion, the distribution characteristics of the uncertainty and 
reliability definition structure unit and system reliability are obtained. A numerical 
example and the Monte Carlo algorithm are presented to verify the proposed damage 
identification and integration of reliability analysis method is effective and accurate. 
Further around the moment to complete the third part, the concept of time makes the 
number of observations in a certain extent, reduce to a minimum. 
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method shortcomings existing in the improved, When using the statistical Moment 
reliability analysis requires statiscal response data all the time. And this chapter we use 
extended Kalman damage detection and reliability analysis, the method of the structure 
is on-line analysis and statistics. 
 
Key words: Structural damage detection; Reliability analysis; Statistical moment 
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